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(sj) A panel which comprises a substrate of transparent or 
translucent material having applied to one or both sides a 
design superimposed on, or forming part" of an opaque 
pattern so that the design on one side of the panel cannot be 
seen from the other side. 
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PANEL 

This invention relates to panels and more particularly 
transparent or translucent panels. 

The term transparent panel as used herein includes a sheet of 
5 transparent material, a laminate of transparent materials or an 
assembly of transparent materials , such as glass or plastics for 
example acrylic sheets or polycarbonate sheets and including 
flexible materials such as polyester film or polyvinyl chloride 
film and also includes a transparent panel having an obscure or 
10 other distorted image effect. Similarly the term translucent 
panel is intended to include a sheet of translucent material, a 
laminate of translucent materials such as glass or plastics for 
example acrylic sheets or polycarbonate sheets and including 
flexible materials such as polyester film or polyvinyl chloride 
15 film. 

The incorporation of an opaque pattern on or into particular 
types of transparent panels in order to create unidirectional 
vision is already known in the construction of transparent walled 
squash courts. These panels include a continuum opaque pattern 
20 applied in single colour, or with the pattern appearing one colour 
from one side of the panel but Another colour from the other side 
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to enhance the one-way vision effect when one side of the panel is 
illuminated more than the other side, A single colour pattern is 
normally white or a light colour and a two colour pattern is 
normally arranged to be white or light colour , on the one side of 
5 the panel and black or dark colour on the other side of the panel 
superimposed with exact or near exact registration, an arrangement 
which enhances the clarity of vision from the other side to the 
one side. Such materials can be used to enable spectators or 
television, cameras to see through a squash court from the other 

10 side whilst players on the one side cannot see through the 
material to the other side. The pattern in such panels is 
normally one of small dots such that, the eye of a spectator in 
the audience who is at a distance from the panel cannot discern 
the individual elements of the pattern, the elements Jaeing too 

15 small for the eye to resolve, 

A simple unidirectional vision panel comprises an opaque 
pattern of dots 1 mm diameter at 1. A mm centres on a square grid 
appearing white from one side and black from the other side, the 
other side being less illuminated than the one side. Light 

20 incident on the white dots is reflected and scattered, which has 
the effect . of obscuring visibility from the one side into the 
other side. However, a substantially clear view is obtained from 
the other side through the panel into the one side, albeit the 
intensity of light of the image is reduced by virtue of the degree 

25 of opacity, giving a "toned down" effect to the image, not 
dissimilar to tinted transparent panels. 
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According to one aspect of the invention there is provided a 
panel comprising a colourless or light coloured sheet of material 
and a design visible from one side of the panel and not visible • 
from the other side of the panel , said design being superimposed 
5 on or forming part of a silhouette pattern (as herein defined). 

A number of different vision effects are obtainable from 
different panels falling within the above definition. Thus 
clarity of vision can be maintained from the one side to the other 
side with the exception of the area covered by the design with 

10 clarity of vision through the whole of the_ panel from the other 
side to the one side. Visibility from the one side to the other 
side can be totally obstructed while there, is clarity of vision 
through the whole of the panel from the other side to the one 
side, in other words a unidirectional vision effect is obtained. 

15 Clarity of vision is obtainable from the one side to the other 
side except in the area of the design while visibility from the 
other side to. the one side is totally or partially obstructed - 
Vision from either side can be totally obstructed. In all cases 
through vision can be obtained in either direction through the 

20 panel when the level of illumination perceived through the panel 
from the far side of the panel sufficiently exceeds the 
illumination reflected from the near side of the panel. 
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According to another aspect of the invention there is provided 
a panel of transparent or translucent material having a first 
design visible from one side of the panel and not visible from the 
other side of the panel and a second design visible from the other 
side of the. panel and not visible from the said one side of the 
panel, each design being superimposed on or forming part of a 
silhouette pattern (as herein defined). 

Examples of vision effects obtainable from the second aspect 
of the invention include clarity of vision through the one side to 
the other side with the exception of the area covered by the first 
design and clarity of vision through the other side to the one 
side except through . the area covered by the second design. In 
another example visibility through the panel from one side to the 
other side is totally or partially obstructed and visibility- 
through the panel from the other side to the one side is totally 
or partially obstructed. In' yet another example visibility 
through the panel from one side to the other side is totally or 
partially obstructed and while clarity of vision is obtainable 
from the other side to the one side except through the area 
covered by the second design. In all cases through vision can be 
obtained in either direction through the panel when the level of 
illumination perceived through the panel from the far side of the 
panel sufficiently exceeds the illumination reflected from the 
near side of the panel. 
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The panels of the invention can be illuminated and/or the or 
each design arranged thereon such that the eye will tend to 
concentrate upon the design on the panel or look through the panel 
and concentrate on an object or objects beyond the panel. In all 
cases . through vision can be obtained in either direction through 
the panel without any perception of any design or colour of 
silhouette pattern, when the level of illumination perceived 
through the. panel from the far side of the panel is much greater 
than the illumination reflected from the near side of the panel. 
In addition it is a feature of the panels of the invention that 
the design and/or silhouette pattern becomes less perceptible from 
the side of the panel from which the design and/or silhouette 
pattern is normally visible as the level of illumination 
transmitted through the panel from the other side increases. 

The design on one or both sides may be decorative and /or 
informative or for other purposes. The panel of the invention may 
also allow for the control of solar heat gain, glare or uv 
radiation received within for example, a building, vehicle or 
other enclosure or shelter without unduly affecting the visibility 
outwards. 

The invention allows the natural or artificial illumination of 
space to either side. from the other side, so that, for example, a 
panel of the invention forming an advertising hoarding can be 
placed in front of a building and still allow daylight to enter 
the windows, albeit of reduced intensity, coupled with vision out 
of the building. 
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The design on the panel of the invention forms or is 
superimposed on a pattern of opaque elements which is referred to 
herein as a silhouette pattern. The term "silhouette pattern" as* 
used herein is intended to mean any arrangement of opaque material 
5 which subdivides the panel into a plurality of opaque areas and/or 
a plurality of transparent or translucent areas. The silhouette 
pattern may be in many forms, for example it may be a regular 
geometric element in a regular layout, a regular geometric element 
in an irregular layout, a free form element in a regular layout, a 
10 free . form element in an irregular layout or. a combination of 
regular and free-form elements in regular and/or irregular 
layouts- Instead of a number of separate elements with an 
interconnected transparent zone, the silhouette pattern can be 
formed by interconnected opaque elements with separate transparent 
15 elements, such as a net, grid or mesh pattern. The silhouette 
pattern can, if desired, be a combination of interconnected opaque 
elements and separate elements. 

All of such silhouette patterns may be repeated over a unitary 
panel to produce large areas or a large panel can be made up* from 
20 smaller panels, for example in the manner of tiles. 

The elements forming the silhouette pattern are normally small 
such as dots preferably of equal size on a regular grid, sometimes 
referred to in the printing industry as a "half-tone". In certain 
circumstances, in particular where through vision is required, a 




01 70472 



silhouette pattern made up of discrete elements may be preferable 
to a silhouette pattern formed by a continuous or interconnected 
opaque arrangement such as a net, grid or mesh. It would appear 
that it is optically more efficient to see through areas between a 
5 regular array of discrete opaque elements such as dots or discs 
than through the transparent areas defined by an opaque grid, the 
total opaque area being the same on both cases. The explanation 
is possibly that the forward scattering cross-section of an opaque 
dot or disc is greater than that provided by continuous opaque 

10 strips or lines which make up the grid. In addition light rays 
which are diffracted around the perimeter of an opaque obstruction 
contribute towards a more coherent image if the obstruction is a 
disc having a more uniform light path around it than is obtained 
when light is diffracted around the edge of a strip or line. The , 

15 optical efficiency of a silhouette pattern can be calculated or , 
assessed in much the same way as with diffraction gratings. 

There are, also, physiological aspects connected with the : 
ability of the eye to resolve the components of a fine pattern at 
a distance and the ability of the brain to recognise shapes such 1 

20 as lines or grids more easily than discrete elements such as dots* 
The more recognisable the pattern the less easily can an object be 
perceived through the pattern. 

Where the silhouette pattern is more discernable such as a 
grid or other arrangement of continuous lines the impression is 

25 psychologically less pleasing than a silhouette pattern of 
discrete elements such as dots. This may be because a grid or 
like pattern is associated with confinement or prison. 
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A silhouette pattern of discrete elements comprising two 
superimposed opaque materials is easier to produce than a grid of 
two superimposed opaque materials. 

The elements of a silhouette pattern may be such as to mask or 
•obscure a letter or numeral or group of letters or "numerals or be 
capable or forming part of an elemental typographical design, such 
as dot matrix letter or number styles, such that 



01 70472 



10 



15 



20 



relatively small written or numerical information can be 
clearly visible from one side but a uniform or irregular 
design is seen from the other side. The pattern may be 
graded or successively toned down by reducing the size of 
the individual elements and/or increasing the spacing 
between individual elements this being useful for example, 
if it is desired to have a varying reduction, of solar glare 
or solar gain within a building or vehicle. This kind of 
grading may be formed so as to be apparent on both sides 
of the panel or on one side of the panel only. For 
example, white dots on the outside of a panel can be of 
the same size to give a uniform or near uniform 
impression from the outside, whereas larger, underlying 
black dots on the inside "can be graded in size, on the 
same grid, for example to give a graded protection against 
solar glare, -the dots being larger at the top of a vehicle 
windscreen than lower down. The reverse effect with the 
black dots being larger at the bottom of the panel is 
also beneficial in allowing more solar gain through the 
top of a panel from the low winter sun. External 
shading can be used to protect the top of the panel from 
the high summer sun. 
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The dark coloured pattern on the inside of the panel 
may have the effect of absorbing solar heat by virtue of • 
the dark coloured pattern overlapping the pattern of a 
lighter colour or of reflective material on the outside 

5 of the panel whose principal. purpose is to create a 

one-way visual effect. 

A silhouette pattern may be placed upon two or more 
surfaces .of a glazing or other panel assembly for example 
a laminate having a plurality of surfaces, to further 

10 control the visibility through such a panel, and/or to 
further control the reduction in solar heat gain, glare 
or uv radiation. The incorporation of two or more 
silhouette patterns can. be used to create special visual 
effects- from the superimposed patterns. For example, 

15 if the silhouette pattern is a pattern of horizontal lines 
on two spaced apart but parallel surfaces, the visibility 
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through the two pattern planes will vary depending upon 
the angle of vision in relation to those patterns* If 
the two silhouette patterns are the same and are 
disposed to allow preferred visibility in a certain 
5 direction, such as horizontally out of a window, by 

approximately aligning the silhouette patterns in that 
direction, this provides an improved shading of solar 
heat gain, glare and uv radiation from the sun from a 
higher than horizontal angle without significantly 

10 affecting horizontal visibility. A particularly 
effective use of this arrangement is in a car rear 
window, which would normally be inclined. A lined 
silhouette pattern in two planes, with lines horizontal and . 
approximately aligned from the driver's head or rear 

15 window mirror position provides significantly increased 
solar shading from the sun than the same pattern would 
provide in just one plane. Alternatively, the patterns 
can be arranged to be relatively adjustable, for example, 
one panel being capable of movement in its own plane 

20 such as a sliding arrangement, that would enable the 

control of visibility from either side of the assembly 
from any given angle, 

The silhouette patterns can be relatively adjustable in more 
than one direction, * For example where the assembly includes a 
25 plurality of panels each having a silhouette pattern, one 
panel can be adapted for movement both in its own plane 
and perpendicular to another panel, so as to allow a wide 
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range of solar control, up to total exclusion of direct 
solar rays. through the assembly, whilst maintaining 
visibility through the assembly, and a wide range of 
visibility control, including total obstruction to 
through vision from either side of the assembly from any 
given angle. The degree of increased solar shading 
provided by two or more patterned panels can be 
controlled by manual or automatic devices, which may be 
temperature responsive or dependent on solar radiation. 



A further use of patterns on two or more planes is to 
create a design effect that varies with the angle of 
vision or by the varying of light intensities outside or 
within such an assembly or is varied by moving one or 
more pattern relative to another pattern. For example, 
15 a silhouette pattern of vertical lines on either side of 

a single panel or on one side of two panels in an assembly 
can still allow visibility through the assembly from 
either side. However, the two silhouette patterns can 
be coloured with designs that produce a varying visual 
effect depending on the angle of vision of the observer. 
If two or more panels with silhouette patterns have 
external and intermediate lighting, the visual effect can 
be varied by varying the relative intensity of lighting. 
For example, if a near panel is brightly illuminated but 
a rear panel relatively dark, only the design on the near 
panel will be perceived. However, if the near side of 
the near panel is made dark and the intermediate space 
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brightly illuminated, the design on the near panel will 
not be clearly visible but the design on the rear panel 
and any intermediate object will be clearly visible. 

Various effects, such as interference patterns, can 
also be created by superimposing two silhouette patterns 
and a changing interference pattern effect can be 
produced by moving one pattern relative to another, for 
example by a cam. 

Alternatively, changing interference patterns can be 
seen by a moving observer looking at fixed patterns and 
designs and this effect can have practical use as well as 
decorative or other visual effect. For example, the 
invention can be. used in conjunction with existing 
interference pattern systems for navigational purposes • 
by enhancing the visibility of-, or the information given 
by, such systems. It will also enable new practical 
systems to operate without rear illumination, such as is 
presently required, by using ambient lighting or. lighting 
directed by the observer. In some embodiments only one 
silhouette patterned panel is required, a rear panel 
being totally opaque, with or without a design or of 
partially or completely mirrored or other reflective 
finish.' 

The transparent area of the transparent product can 
be of two or more different colours, to provide 
additional design effects, though the mirror image of 
these effects will normally be visible from the other 
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side, unlike designs superimposed on the silhouette pattern 

The forming of such a silhouette pattern over a 
large area, each element of the pattern being of different 
colours superimposed with as exact registration as 
possible, is difficult but methods which may be used are 
disclosed.in British Patent Applications Nos.2032417A and 
2118096A. Other methods include the following:- 

(a) A stencil pattern with ink repellent properties 
is applied to a substrate for example by any printing 
technique, by transfer or like method. Two layers of 
different coloured ink or other marking fluid,. are 
successively applied. The coloured inks are repelled by 
the stencil material but remain on the substrate in between 
the stencil material. The stencii material is then 
removed by a solvent, by heat or other means. 

(b) The required pattern is applied to the substrate • 
by printing or other technique in one colour and a 
photosensitive material, when exposed to light from the 
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opposite side of the transparent substrate ana developed, 
leaves a contrasting colour exactly superimposed upon 
the original pattern . 

(c) The required pattern is applied to the substrate 
5 by printing or other technique in one colour. A 

photosensitive material when exposed to light from the 
opposite side of the transparent panel and developed, forms 
a stencil applied to the area between the 

elements of the. original pattern. A contrasting 
10 coloured ink or other marking fluid is applied over the 
whole substrate and the stencil is then removed by water-, 
heat or other means , taking with it the second colour but 
leaving the two colours superimposed in the required 
pattern . 

■3= (d) An electro-plating resist having the desired 

pattern is applied to the substrate by printing, photo- 
stencilling or other technique. The panel is then 
plated with two materials of contrasting colour and the 
stencil removed by solvent, heat or other means to leave 

20 the two superimposed coloured materials in the pattern 
defined by the resist. 

(e)' A self-adhesive stencil, for example, perforated 
polyester film with a self-adhesive applied, is secured to 
-a substrate. Two layers of ink or other marking fluid of 
25 different colour are successively applied to the whole 
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stencil clear and transparent and two colours 
superimposed elsewhere on the substrate. 

(h) The silhouette pattern is formed on a carrier 
paper, the elements of the pattern normally being printed 
or "kiss die cut" and the pattern applied to a panel by 
dry transfer. The silhouette pattern is adhered to 
the carrier paper by relatively medium tack adhesive and 
may be ink, two sheets, of film laminated or a single, 
sheet of film printed to provide the different colours. 
If film. material is used, the desired silhouette pattern 
is "kiss die cut" and the unwanted area of material 
removed. Adhesive on . the opposite side of the pattern 
to the- carrier paper has a relatively high tack adhesion 
to the transparent panel a^er-a-protectlng "release 
paper" with a relatively low tack adhesion is removed 
and the pattern pressed against the transparent substrate 
The. carrier papef is then removed, leaving the pattern 
adhered to the substrate With clear transparent areas between 
the elements of the pattern. 

(i) A self-adhesive or static cling film, for 
example of polyvinyl chloride, can be printed by any of 
the previously mentioned techniques and applied to a 
transparent- sheet or flexible material. 

Each of these techniques may be adapted to repeated 
application or by masking or other means as will be 
described to create a design on one side which viewed f 
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one side is different to any design on the other side and 
cannot.be seen when viewed from the other side. Such 
products may be referred to as differential design. 



To produce. differential designs, the following 
adaptations of the previously identified two colour 
techniques are particularly applicable. 

1. Applying the design by screen, litho or other 
printing process, including overprinting overall or a 
part of the silhouette pattern in two or more colours, 
with as exact registration of each layer as possible. 
The dots, lines or other elements of the pattern may be 
printed larger in certain colours than others to avoid . 
seeing particular colours on the opposite side to that 
intended because of inexact registration. 

2. The application of the required design and pattern 
printed as in method 1 or any other method, .by transfer 

or decal- . If required, irore than one of these can be placed side by 
side to build up the required area. More exact 
registration can normally be achieved in relatively small 
areas on flexible materials. By applying such a transfer 
or decal having ceramic inks to glass, the carrying 
membrane can be burnt off in a toughening furnace, the 
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ceramic ink being fused into the surface of the toughened 
glass. The term, transfer includes dry transfers, water 
slide transfers and any other means of transferring a 
pattern on or from a carrying membrane, 

3. Using a screen, litho, or other printing process, 
applying one layer of the silhouette pattern in one or 
more colours, being the pattern and design, if any, that 
will be seen from one side, using ink or other marking 
material that adheres relatively well to the substrate. 
Alternatively the silhouette pattern can be printed using 
a clear ink or other marking material that adheres 
relatively well to the substrate. A partially processed 
substrate may be mass produced with black or clear or 
other silhouette pattern applied, the remaining stages of 
the process being carried out to suit individual 
requirements. The remainder of the silhouette pattern 
and/or design is applied over the silhouette pattern using 
ink, powder or other material that adheres well to the 
first coloured ink or marking material but not to the .base 
material, "blocking out" areas rather than printing the 
silhouette pattern. If necessary any material between 
the required pattern can be removed by abrasion, self 
adhesive film application and removal or by other means to 
leave that area clear and transparent and also leave the 
required colours superimposed in the required silhouette 
pattern with superimposed design. 

In one example of this process a polycarbonate sheet 
is first screen printed with the required design on one 
side, to the required silhouette pattern with PVC ink. 
When dry this is then overprinted, "blocking out" each 
required area" of colour, normally in successive layers, 
using a cellulose based ink. When the overprinting is 
dry , the unwanted area of ink between the elements of the silhouette 
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pattern are removed by the application of high tack self adhesive 
film, and the removal of the film, the unwanted areas of 
ink adhering thereto. The self adhesive film can more 
economically be applied in large areas in a laminating 
machine and can be pre-cut in strips to facilitate 
removal. The self adhesive film may also be applied to 
and removed from rigid or flexible substrate by 
being drawn from a reel and passed between nip rolls with 
the substrate before being rereeled, the substrate 

being reeled or sheeted. as required. Alternatively , the 
self adhesive film can be kept as a protective layer and 
removed just before the product is used. Also the 
adhesive may be such as to leave a residue on the ink 
after the removal of the protecting film/ thus 
facilitating adhesion of the product to another surface, 
for example a polyester film to a glazing assembly. 

4. A stencil to produce, the required silhouette pattern 
is applied to the substrate. The required design is 

then applied in inks or other marking materials by 
printing, spraying or other technique in. successive 
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layers, "blocking out" areas rather than applying the 
required silhouette pattern. The stencil is then 
removed with the ink or other marking fluid laying 
above it, leaving the required colours superimposed 
5 in the required silhouette pattern and design. * 

A partially processed substrate may be mass 
produced with an applied stencil and, if required, one 
or two layers of marking fluid over the stencil, the 
remaining stages of the process to suit individual 
1 0 products. 



There are many different possible stencil materials 
each with one or more methods of removal , together with 
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the unwanted ink or other marking material upon them. 
The stencil may be preformed, such as a perforated film, 
or printed or be a photo-stencil produced by exposing a 
photo-sensitive layer to light through artwork and 
developing to achieve the required stencil pattern or 
other technique of forming a stencil pattern. A 
sufficiently strong stencil, such as perforated self- 
adhesive ?VC or polyester films, can simply be pulled 
away from the substrate* 

Alternatively, the stencil -may be an ink or other 
marking material that has a relatively low bond to the 

substrate. The required design is applied with inks 

or other marking materials that have a relatively good 
bond to the substrate. The stencil and the ink above 

it can be removed by abrasion, self adhesive film 
application and removal or other means to leave the stencil 
area clear and transparent but the required colours 
superimposed in the required silhouette pattern and 
design. Also the adhesive may be one which leaves a residue 
after removal so that the product can be secured to another surface. . 

As one example, the required stencil pattern can be 
printed on acrylic sheet with an organic solvent based printing 
ink. When dry the design can be screen printed "blocking 
out" the required areas in successive layers, using a PVC ink. 
The required silhouette pattern is then produced by 
removing the stencil and the ink adhered to it by the 
application and subsequent removal of self adhesive film 
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by any of the techniques described in method 3, 

The stencil may be of a material that is very expansive 
under certain conditions/ so that the ink or other marking 
material above the stencil is ruptured and separated from 
5 ink adhered directly to the substrate. Any residue of 

the stencil and superimposed ink can then be removed by 
abrasion, solvent or other means, leaving the stencil area 
clear and transparent. As one example the stencil can be 
a water expansive photo-stencil. and the inks can be any 
10 water permeable ink. As another example the stencil can 
be a thermal expansive ink which expands when the 
temperature is raised. • . 

The stencil may be of an ink repellent nature, for 
example a wax that is repellent to water based inks and 
15 which can subsequently be removed by melting, abrasion, 
water hosing, solvent, or combination thereof after the 
ink or marking materials have been applied. 

The stencil may be compressible and/or not allow the 
ink to cure properly or may degrade by UV or other radiation 
20 . applied through the substrate, such that under abrasion 

or high pressure hosing, both the stencil and inks or other 
marking materials above it are removed, leaving the 
required colours superimposed in the required silhouette . 
pattern and design. 

25 The stencil can be of a material that has a 

solvent to which the inks or other marking materials are 
. resistant. The inks or other marking material may be_ 
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printed slightly oversize to cover the gaps between the 
stencil but leave sufficient of the stencil exposed to 
e^le the stencil to be reeved by solvent, thus achieving ««* 
registration or required colours superimposed in the 
required silhouette pattern and design. The stencil 
roay be an acid etch resist in* which could be removed . by a 
dilute alfcali solvent such as sodiu* carbonate or caustic 



soda. 



5 A resist" technique in which the silhouette pattern, 
0 is printed either as part of or over the required design,, 
which is printed "blocked out" in successive layers. 
The areas of . the lower levels of ink, required to be 
transparent, are etched away by a solvent which does not 
affect the "resist" elements. 

15 If a single colour is required on one side of the 

silhouette pattern the "resist" .ay be in that colour, 

applied over the colours forming the required design on 

the other side of the silhouette pattern. Alternatively 

■ ~ ^ "resist" can be transparent to avoid rhe 
or.otherwise the resist 

i , Q _ n . r p it and to overcome the 
20 need to subsequently remove it an 

, . . 4nB nf a fine silhouette pattern 
problem of registration of a xin 

.uv,,« mP staqe. Alternatively 
being applied in more than one stage 

that is subsequently 

the "resist" can be a material 

torhni aue . in which case it 
removed by solvent or other technique, 

25 can be any colour. 
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As one example/ the base material can be acrylic 
sheeting. The colours of the design can be "blocked 
out" with an acid etch resist ink. The silhouette 
pattern and the design can then be printed in clear ink 
not soluble in alkali. Unwanted ink between the elements 
of the silhouette pattern and the design can then be 
removed by etching with a dilute alkali such as sodium 
carbonate or caustic soda. 

As another example, the colours of the silhouette 
pattern and the design can be "blocked out" with virtually 
any ink suited to the base material. The silhouette 
pattern can then be applied by a water dispersible 
photoresist -technique™ 1 The unwanted ink can then be 
etched with a non-aqueous solvent for the ink which does 
not attack the base material. _The resist can then be 
dispersed by the application of water. 

6. The silhouette pattern can be recessed into the 
.surface of the base material. This allows the required 
pattern colours to be applied in "blocked out" areas, 
for instance by spraying ink through' stencils on the 
surface, as appropriate. The areas between elements 
of the silhouette pattern which are required to be 
transparent, can be cleaned off between applications of 
ink or after all ink has been applied or these areas can 
be protected during the application of ink by a stencil of 
the silhouette pattern. After the application of the required 
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colours, the stencil is removed together with the 
unwanted ink over it by any. of the methods outlined in 
method 4 . 

The recessed silhouette pattern and design may be 
formed by casting, for example into acrylic sheet 
material, by engraving, milling, drilling, sand blasting, 
laser etching, chemical etching, hot foil transfer or 
other technique. 

7. The silhouette pattern can be made by 
mechanical removal of inks or other marking materials 
after application of the required design and 

colours in "blocked out" areas. As one example, clear 
lines of uniform or varying width could be erased by 
abrasive wheels to leave a lined or tartan-like 
silhouette pattern and design. 

8. The silhouette pattern and design may. be formed by 
cut film, normally applied from a carrier layer to sheet 
substrate . by self adhesive. The required pattern 
and design may be printed "blocked out" on the film or 
may comprise a laminate of cut layers to produce a 
similar effect, prior to die cutting and removal of the 
areas required to be transparent. The film material 

can be reeled and can be cut and the 

unwanted areas removed mechanically, reel to reel, norma 
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with a silhouette pattern of continuous straight or curved 

lines. Alternatively, suitable grades of sheet or film material 

can be punched, burnt, laser cut or otherwise cut normally 

to achieve a perforated membrane of a grid, net or 

filigree type of silhouette pattern, the 

holes of whatever shape forming the transparent areas. 

The holes may be formed after printing or otherwise 

applying the required design "blocked out" or 

the required design may be produced after the 

holes have been f ormed, for example by spraying using 

appropriate stencils or masking to control the areas 

of application. 

Such patterned perforated sheets or membranes may 
then be formed within, attached to or be independent of 
transparent sheet or film materials. 

In any of the above methods the term "blocked out" 
is intended to include the overall application of a 
multicolour printing process, for example of 4 or 5 
colours, to achieve almost limitless combinations of 
perceived colour in a design. The various techniques 
will only retain 
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deposits of colour within the required silhouette 
pattern and design in the finished product* 

Any of the techniques for producing the required 
designs and silhouette pattern can be applied to 
5 translucent or obscure sheets or film or instead a 
lacquer or film can be applied to a panel of the 
invention to achieve a translucent or obscure effect , 
whilst the silhouette pattern and the design or designs 
remain visible in the finished product. 



10 It may be advantageous to protect the pattern on 

one or both sides of a panel and suitable methods and 
examples of suitable assemblies are as follows:- 
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(i) The pattern and design can be encapsulated within 
a plastic sheet during the casting or other production 
process of the panel. The sheet can be coincident with 
a surface of the panel or intermediate the panel surfaces. 

(ii) The pattern and design may be disposed within 
two or more sheets of transparent material normally held 
or laminated together by any technique. For example, the 
sheets may be laminated with resin ac FVB film with or without barrier 
layers to prevent chemical attack and/or promote banding. Two or 
more sheets sealed around their edges can be held 
together by a vacuum. The elements of the silhouette 
pattern, such as printed dots, can form spacers to 
provide a continuous vacuumed space between the sheets. 

(iii) The pattern and design may be disposed between 
a thin film laminated to. a panel, the pattern being 
independent of the film or panel or applied to either the 
film or the panel. 

(iv) The pattern and design may.be disposed within a 
glazing assembly of two or more layers, for example, it 
may be printed onto the inside of one of the layers of a 
double glazing assembly or onto a sheet or film within a 
double glazing assembly which sheet or film may be 
independent of or attached to one or more parts of the 
double glazing assembly. 
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In situations where it would be difficult or loss * 
economic to apply the opaque pattern and design in large 
areas, smaller areas or "tiles", having suitably 
accurate edges or suitably patterned perimeter, 
5 can be joined together to provide the required 

satisfactory impression overall. Such "tiles" may be of 
any suitable design but in a particular application each 
tile may have an individual letter or numerical character 
thereon so that unique messages, advertisements, etc. can 
10 be built up. The "tiles" may be attached to a 

transparent base, for example being of static cling film or by 
adhesive and may have a protective cover layer. The 
tiles may be included in a laminate or like assembly, 
such as within a double glazing assembly • 
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The silhouette pattern can be a single colour on 
both sides over part of a panel and different colours 
on different sides over the remainder of the panel. The 
design on one or either /side of silhouette pattern can 
be such that any single element of the silhouette 
pattern can have two or more coloured areas within it. 
One or more parts of a panel can be left clear of a 
silhouette pattern. The opaque elements of a . 
silhouette pattern which are coloured differently on- 
each side to provide a different design when viewed?^ 
from different sides of the panel, need not form a - 
continuum pattern but may be one or more individual 
elements of any shape, at any spacing in relation to 
other elements. 

The transparent base material to which the inventipn 
can be applied, can be a sheet or a film or other transparent material 
and can be "water clear" or stained or otherwise tinted. For 
example, the invention can be applied to transparent 
polyester film such as "Melinex" produced by ICI PLC. • 
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The film can be unsupported, be stretched within a 
frame, hung suitably weighted, or adhered to a transparent 
sheet material. For example, a strip of static cling 
PVC f ilm or self-adhesive PVC film can be adhered to the 
5 upper part of a car windscreen. On the inside of the 

=, einoie colour pattern, which may 
car the film may have a single coxouj. f . 

be graded for varying solar glare protection, but on the 
outside a design may be incorporated, for example the 
name of the owner of the vehicle. 

10 A transparent sheet or film in accordance with the 

invention having the differential designs applied at 
one surface can be silvered or otherwise made reflective 
on the other side or a stationary or movable mirror 
surface can be disposed at a distance from the other side. 

desicms can be seen from one side 
1 5 By this means both designs 

liy by the viewer appropriately positioning himself so 
to receive the reflected image of the other design 
which would not normally be visible from the one side. 
By alternately illuminating either- side of the silhouette pattern 
!0 the perceived images will alternate. If the mirrored 
surface is moved the rear image will appear to move. 

The opaque silhouette pattern may have another useful purpose, 
for example it may comprise or be comprised in, a heating 

, . +-o "a vehicle windscreen, 

element within or attached to a 

, 5 a building window, screen or partition. The heating 

element may be of a design that has the required 



on] 
as 
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optical effect and may be differently coloured on each 
side and have coloured designs on one or both sides. Similarly 
a security grille, a reinforcing mesh, a security alarm 
tape, radio or television aerials, elements of a solar powered cell 
5 or other elements within or adjacent to a transparent assembly may be 
formed to act as the silhouette pattern and be suitably _ 
coloured on one or both sides according to the invention. 

in certain embodiments of the invention in which a 
one-way vision effect is desired, the invention has 
,0 advantages over known alternatives such as part metalised 
transparent materials, sometimes referred to as one-way 
mirrors, apart from the advantage of being able to 
incorporate a multi-coloured design such as an 
advertisement in the assembly. For example, on a 
,5 commercial vehicle, a rear window could incorporate the 

-invention thereby providing a one-way vision effect, that 
is to say it is possible to see out from within the 
vehicle but, under normal circumstances, not possible to 
see into the vehicle from outside. At the same time a 
20 design, on the outside of the window . can be in the form of 
an advertisement, for example the name of the company or 
product and will be visible to other road users or 
pedestrians. However, if the police or other security 
forces wish to see inside the vehicle, this is. possible 
25 at close quarters, unlike one-way mirrors, which are 
disliked as vehicle windows by the police, for this 
reason. 
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The design image perceived and its intensity, and the 
visibility through a panel of the invention depend upon a 
number of factors including the lighting conditions on 
either side of the panel, the light transmittance and 
surface reflectivity of the transparent material, the 
reflectivity and contrast of the colours used in the 
silhouette pattern or superimposed design, the 
distinctiveness of the design, the proportion of opaque 
to transparent areas and the shape of the silhouette 
pattern. Typical daylight conditions will normally be 
adequate to render a design clearly visible from the outside 
of a building or vehicle, if the design is incorporated into 
a window assembly or is located near to it. In internal 
situations, artificial lighting may be arranged . 
to enhance the required images, for example by directing 
spotlighting onto the appropriate surface or surfaces. 
Perceived images are generally brighter if they; are viewed 
from a reflecting angle to the light source. For example, 
an image of a design on an upper storey window of a 
building will appear brighter when viewed from the ground 
because of light reflected from the sky than the image of 
the same design on a ground -floor window which reflects 
less of the sunlight. An image on a sloping window on a 
vehicle will be brighter than on a vertical window. 

Conditions, can be such as to allow the eye to see 
the design or to see through the design beyond the 
patterned transparent material, depending inter alia upon 
the focus of attention of the viewing person, and upon the 
proximity of the viewing person to the panel, as well as 
the other factors listed above as af f ecting . the perception 
of design image. For instance if a 
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design such as a sign according to the invention is 
incorporated upon a transparent door, it can be possible 
to read the sign but still be aware of images beyond the 
door, such as an approaching person. Thus the invention 
can provide a safety feature by identifying potentially 
dangerous areas of glass without sacrificing through 
vision and can bear a design or message without preventing 
visibility of a potential hazard beyond . 

By altering the illumination on either side of a panel 
the eye * s perception of the panel, and the space beyond 
can be changed. If the illumination is altered from 
relative light on one side and relative dark on the other 
side to relative light on the other side . and relative dark 
on the one side, the eye's perception will change when 
looking from either side of a suitably patterned and 
designed panel. Looking from the one side the principal 
perceived image will change from the design on the one. side 
to the space on the other side. Looking from the other 
side . the principal perceived image will change from the 
space on the one side to /the design on the other side. 
As well as providing an eye catching alternating display 
for example within . a shop, this effect can have safety and 
other practical applications , for example a panel giving 
a written warning of danger, whilst the alternating 
transparency allows that danger to be visible, if behind 
the panel . 
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By incorporating different colours within a design 

or designs and illuminating with different coloured alternating 
light sources, an impression of moving images in one 
plane or between planes of an assembly can be achieved. 
Some parts of a design may only be visible under certain 
types of light source- For example an ultra violet 
sensitive dye may be incorporated into a white ink to 
create a pattern which is visible under ultra violet 
lighting conditions but is not visible under other 
lighting conditions, and is indistinguishable from normal 
white ink background. 

A changing image can also be achieved by a movable 
embodiment of the invention, for example a rotating sign 
which may be plane or multi-faceted- By illuminating 
the sign relatively intensely from one direction, two or 
more different images can be perceived from the well 
illuminated direction, whilst the sign will appear 
transparent when viewed from the other direction. 

When a panel of the invention is used to enclose or 

partially enclose a light source, for example a lampshade 

having a design on the exterior, the appearance of the 

design oh the shade will change when the light is turned 

on or off. When the light is off external light will 

illuminate the design on the outside of the shade. When the 

light is switched can the light transmitted through the shade will 

exceed light reflected from the exterior of the shade and 

the design en the outside of the shade will not be readily percveived. 
If there is a design an the inside of the shade that will be seen when 

the light is on but not readily perceived when the light is off. 
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This effect is of great practical value in enclosed 
illuminated signs, enabling a point light source to be used 
rather than an array of light sources to achieve near 
uniform back lit illumination, as in a conventional sign 
box, and enabling the indicia to be invisible in ambient 
lighting or a different sign to be visible in ambient 
lighting. 

Light gathering materials, such as'-'LISA" products 
manufactured by Bayer can be used to enhance the perceived 
designs. For instance, a suitably patterned light- 
gathering sheet or film in a window enables one design to 
be visible outside a building and enhance a different 
image visible inside the building by means of the light 
that is received solely or primarily from outside being 
internally reflected until scattered by the inside * 
design located on the outside surface of the sheet of 
film and emitted through the inside surface. The 
silhouette pattern may be printed or recessed by etching, 
milling, casting or other means or punched, drilled or 
otherwise cut into the material. In one embodiment, a 
silhouette pattern is printed or otherwise incorporated on 
transparent material. A light gathering material is 
punched or otherwise worked to produce recesses, holes 
or torn edges of the light gathering material which glow 
more visibly than the remaining areas. The worked 
pattern may correspond in whole or in part to the said 
silhouette pattern on the transparent material when they 
are aligned together, so that a design such as a sign is 
clearly visible from one side but is masked by the said 
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silhouette pattern from the other side. Anting can 
b e arranged to allow through vision from one or both 
si aes of suoh an assembly. Ultra violet light will 

further enhance the visibility of designs incorporated 

on or within light gathering materials. 

Ed=e lighting of products of the invention may. also 
be used to enhance the images perceived on one or both 

sides of an assembly* 

The light can be introduced through one or more 

edges of a transparent material and is infernally rsflscf:? 

until scattered by the inside design of the silhouette 

pattern, on one surface and emitted through another surface, 

,Hqihle. Light gathering or 
making the pattern more visible. y 

. Placed back-to-back with the 
edge lit products may be placed ca 

silhouette pattern normally in register and if desired 
with an intermediate opaque silhouette pattern on a 

4. ,4. or iai in order to achieve Lhe 
separate transparent material , m " 

. „ = _ inviPiaated sign that appears 
desired effect, such as an i__u~- * 

. Q ---ho- ar.d , if desired, 
different from one side to the o~.~ 

> can be made transparent from one side or the other by 
appropriate relative fi::ed or changing lighting 

intensities ♦ 
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Coloured lights or images, such as those from photographic 
transparencies, can be .projected onto the surface of the 
products of the invention preferably onto white or light 
areas on one side of the silhouette pattern, whilst 
maintaining visibility through the panel from the other 
side. This can be of use,- for example, . in theatres, 
TV or film studios or exhibitions. 

The inks cr other materials forming the opaque pattern ray be 
luminescent, fluorescent, irridescent, phosphorescent, metallic, 
reflective or have other light enhancing or eye attracting procerus, 
to intensify the perceived image, such enhancement being 
apparent under normal lighting conditions,- special 
' lighting conditions or excited by electrical current or 



-~40 - 

0170472 



Ar- 
an 



other technique . El «« of the pattern may 
locatea within or outside a panel or assembly, to enhance 

visibility i 

Elements of' the pattern may themselves be light 

to ; *n a— =v c = small light bulbs may 
3 sources. For example an a^~y . 

e iihnuet*-e pattern and 
be disposed to be masked by a silhouet-e p 

. ides 0 f the silhouette pattern, 

be on one or both sides 01 

nnp =ide but hot se=J 
illuminated pattern may be seen on one side 

j .„ h _ „ en from the other side but 
from the other side and/or be seen rro 

0 not from the one side and either pattern may be varied by 
appropriate circuitry and switching Through visibility 
can be maintained from one or. both sides , if retired. 

An array of fluorescent light tubes or other 
iuminous materials such as suitably illuminated ii 
1S gathering tubes or rods can also form an embodiment r = 

the invention by suitably masking out unwanted areas or th 

-. , an^" ; =d film material, 

design by,., for example, paint or a Plr — - 

normally black in colour. 



10 



15 



- 41 - 

01 7 047 2 

The invention has so far been principally described in 
relation to transparent materials .However, the invention is also, 
applicable to translucent materials, where it is required 
to create a different image from one side than the other 
side of a translucent panel that can still transmit light, 
for example as ccmronly used in Japanese style room partitions. 

Further specific embodiments will now be described 
by way of example with reference to the accompanying 
drawings in which :- 

Fig.1 is a transverse section through a panel 
having an opaque silhouette pattern; 

Fig. 2 is a section similar to Fig.1 of a panel 
having a two layer silhouette pattern; 

Fig. 3 is a section similar to Fig.1 of a panel • 
having s silhouette pattern and a design 
on one side of the pattern; 

Fig. 4 is a section similar to Fig.1 of a panel 
having a silhouette pattern and- designs 

on both sides of the pattern; 



20 



Fig. 5 is a section through another embodiment 
similar to that of Fig. 4; 
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Figs . 6A— F illustrate the appearance on either 
side and in section of different various 
kinds of element that can be used to form 
a silhouette pattern; 
Figs. 7-1 2 are transverse sections through panels 
showing how the silhouette pattern and 
design can be protected; - 
Fig. 13 is a transverse section through two spaced 

apart panels of the invention; 
Figs. 14-16 show the panels of Fig. 12 in different 

relative dispositions; 
Fig- 17 is a transverse section through panels 

forming a vehicle window; and 
Figs- 18 to 25 illustrate diagrammatically , and 
,not to_scale , steps in methods of 
producing the panels of Figs. 1-5. 
Fig. 26 represents seven different examples 
of different vision characteristics 
obtainable from the invention; 
Fig. 27 illustrates one side of a panel of 

the invention with a design; 
Fig. 28 illustrates one side of a panel of 

the invention without a. design; 
Fig.29A-C illustrates the differential vision, 
effects of a panel with a design on 
one side; 
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Fig. 30 illustrates one side of a panel of 

the invention with a different design; 

Fig.31A-C illustrates the differential 

vision effects of a panel with a design 
on both sides; 

Fig. 32 represents thirtysix different 
vision control effects achievable 
by panels of the invention 



In the various embodiments, like parts have been 
10 given the same reference numerals. 

Referring to Fig.1 the panel therein illustrated 
comprises a transparent colourless sheet of material 10 
having a regular pattern of opaque ink 14 applied to one 
side thereof. 

15 The panel of Fig. 2 has a regular pattern of dark 

ink 26 on one side of the sheet 1 0 and is superimposed 
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by light coloured or light reflective ink 25. When 
viewed from the front (that 1b from the right as 
illustrated in Fig. 2) the light coloured pattern 25 has 
the effect of inhibiting vision through the panel. From 
5 the other aide, however, the less reflective dark 

coloured pattern 26 does not prevent vision through the 
panel. This one way effect is further enhanced if the 
level of illumination on the front of the panel is greater 
than at the rear. 

10 The panel of Fig. 3 is similar to that of Fig. 2 

except that part of the light coloured ink pattern 25 is 
replaced with ink which is of a different colour 28. 
The relative arrangement of the inks 25 and 28 can be 
such as, for example, to create a design conveying 

15 information of some kind. Thus the panel when viewed 
from the front appears opaque and will display that 
information readily whereas when viewed from the rear 
the design cannot be seen but the panel will appear 
transparent. 



20 Referring to Fig. 4 the panel is similar to that of 

Fig. 3 except that part of the dark ink pattern 26 is 
replaced by a lighter design 30. This panel r therefore, 
displays a design 28 which can be seen from the front but 
not the back and a design 30 which can be seen from the 

2 if back but not the front. in addition the panel has a 

one way vision effect in that it appears opaque from the 
front and transparent {apart from desicm 30) from the back. 

BNSDOClD:<EP 0170472A2_I_> ^ 
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The panel of Fig. 5 has the same visual appearance 
as that of Fig. 4 but has a different construction in that 
the design 30 is located between the dark ink pattern 26- 
and colourless sheet 10 instead of replacing part of the 
pattern 26 and design 28 is superimposed on the pattern 25 
instead of replacing it. 

Fig. 6 illustrates different Example constructions of 
elements that can form a pattern on a panel. ' Thus Fig.6A 
shows an element of uniform colour 25. If this element 
is white or other light colour and such elements are 
applied at appropriate spacing throughout a panel, a 
simple unidirectional effect is achieved with appropriate 
lighting. Fig.6B shows a two layer element which is 
black or dark colour 26 csi one side and vfoite or light colour" 25 on 
the other side, which can provide a more effective 
unidirectional. vision panel than element 6A, having 
improved vision from the one side to the other side. 
Fig.6C shows another two layer element which is one 
colour 27 on one side and another colour 28 on the othar. 
This illustrates a type of element which can be used to 
form a panel with ciffarent coloured designs on each side 
thereof. Fig.6D shows a two layer element which is of 
uniform colour 27 on one side and on the other has 
an area 28 of one colour and a second area 29 of a 
different colour. This illustrates a type of element . 
which would be bisected by the line of a coloured design 
on one side of a panel. The element of 
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Fig .6E is another two layer elegant having two areas, on 
each layer of different colours namely areas 27 and 30 in 
one layer and areas 28 and 29 in the other layer. 
Fig .6F is an element which consists of a two layer 
5 element like that of Fig.6C on a part of each side cf 

which a further layer of a different colour 29 and 39 i S 
applied. The appearance of the element of Fl g .6F is the 

same as that of Fig.6E. 

As previously mentioned the pattern and design 
io applied to a panel can be protected in a number of 
different ways. For example as shown in Fig -7 the 
pattern 14 can be covered by a transparent sheet 12 bonded 
to sheet 10 by adhesive 16. In Fig.8 the pattern 1 4 
is protected by sheet 12 bonded directly to sheet 10 
5 and provided with recesses. 18 in which the pattern 14 
is received, in Fig.9 the pattern 14 is located in 
recesses in a colourless sheet 12.. The panel of Flg.10 . 
has its pattern 14 protected by a thin protective cover 

. . „ v, oo1 - 10 adhesive 16. Fig. 11 shows 
layer 22 bonded to sheet 10 o. ~-n- 

>: the pattern 1 4 . provided on the inner surface of a 

shee t. 10 which is part of a double glazing or like, assembly 

• ' * u ^ 15 spaced from sheet 10 and defining 

having a second sheet 12 spaced x 

an air gap 24 . 
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Fig. 12 shows pattern 14 provided on the inner 
surface of thin film 22 bonded to sheet 12 by adhesive 16, 
sheet 12 being part of a double glazing or like assembly 
having a second sheet 10 spaced from sheet 12 and 
5 defining an air gap 24. The air gap 24 need not exist 
and/or the film 22 can be held between sheets 10 and 12 
without adhesive 16. 

Fig. 13 illustrates a double glazing assembly similar 
to that of Fig. 11 except that a second pattern 33 is 

10 provided on the inner surface of sheet 12 also. This 
arrangement permits horizontal vision as indicated by 
arrow 32. However, in addition to pattern 14 being opaque 
to sunlight striking the assembly, pattern 33 on sheet 12 
is also opaque to sunlight striking the assembly and 

15 does not allow the normal passage of rays of sunlight 

such as 36 which would othervise have passed through the 
transparent areas 20 between pattern 14 on sheet 10. 

Fig. 14 shows a transverse section through two 
sheets 10 and 12 with patterns of horizontal lines 14 
20 and 33 printed in one colour, or according to the 

invention on the adjacent surfaces of the two panels. 



If the two patterns are aligned and touching or 
nearly touching, through vision is permitted at any 
angle. If one sh=-t 10 is moved in its own plane such. 
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tha t the two sheets «m — ~ nSarly tOUChin 3 ! 

but lines Flg .l5, through 

b locR the 9-= ^ tween linES 14 3 

if one sheet 10 is moved 

vi sion is prevented. 

perpendicular to its own plane such ^ 
33 at e still aliped horizontally, as » Fig- 16. 
c» P-ide actional or total shading - ~~ 
nation. » avoid abrading the patterns or 

nt they may be recessed into the panels or 
panel movement, they my 

.erased bv a narrow sliding bearing materral, such 
separa-ed by otherwise Kept slightly 

perpendicular Teflon strips, or other. 



apart. 



15 



20 



1 davliaht conditions outside sheet 12 
Thus wit, normal ***** as 

and sheet 10 being internal 

in F ig. 4 , - silhouette pattern o. line* 3 3 1 o , 
ooxo* or desi,, according to . the invention to ach 

. ide If desired, increased solar shadxng 
Iirrarre: by moving sheet 10 a„ ay i rom sheet 1, « 

necessary, to provide shading of solar radiations 

. ,„ 16 . At night, or when there is 

arhieved m rig* io» 

internal artificial lighting, privacy 
relatively strong internal 

can b e maintained by moving sheet 10 as retired 

can r>e necessary -co 

r =auce the transparency of the assembly. If ^ 

w Hra of through vision as achieved .„ . 
the total obscuration °* 



25 Fig. 15. 
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Sheet 10 can be internal relative to sheet 12, but 
in the gap of a multiple glazing assembly, sheet 12 
being external. 

Sheet 10 and/or 12 can be capable of being heated, 
5 for example the lines 14 and/or 33 being heating elements , 
to ensure that the alignment of the two patterns of 
lines 14 and 33 is not adversely affected by 
differential thermal expansion of the sheets. 

The vehicle window assembly of Fig. 17 consists of a 
pattern 14 disposed between sheets 10 and 12 and a second 
pattern 33 applied to the outer surface of sheet -12 which 
forms the inner side of the vehicle window. The 
relative disposition of patterns 14 and 33 is such that 
horizontal vision from within the vehicle is possible as 
indicated by arrow 40 whereas sunlight striking the 
assembly from above penetrates less into the vehicle than 
if only pattern 14 or pattern 33 were incorporated. 

As previously mentioned there are a number of methods 
by which the panels can be produced. Fig. 18 illustrates 
steps in the method 1 of producing, a differential design 
by overprinting. Fig.18A shows a substrate 10. 
Fig.18B shows a design 42 to be visible from one side 
printed on the base 10. Fig.18C shows a background 
colour 44 to be seen from the one side, superimposed 
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over the design 42. Fig.18D shows a background 
colour 46 to be seen' from the other side of the finished 
panel, superimposed over background 44. Fig.18E shows a 
design 48 to be visible from the other side, superimposed 
over 46. The designs 42 and 48 may be in more than one 
colour, in one or more layers and in any position on the 
surface. It is normal for a black or dark background 
colour 46 to overlap other colours to avoid the colours 
in design 42 being seen from the other side or the colours 
in design 48 being seen from the one side. . Alternatively 
an overlapping black layer may be placed intermediate the 
backgrounds 44 and 46 or between the designs 42 and 48 if 
there are no coloured backgrounds. The silhouette pattern 
is defined by the extremities of the individual elements 
within or outside the transparent area or areas 20. 

Fig. 19 illustrates method 2 of producing a 
differential design by transfer or decal. Fig.19A shows 
a transfer or decal with a pattern and differential design 
printed by method 1 or any other method onto a carrying 
membrane 50. Reference numerals 42, 44, 46 and 48 
indicate the same features as. in Fig. 8. Fig.19B shows 
the transfer adhered to substrate 10 by water slide, 
pressure sensitive adhesive or other technique. The 
carrying membrane 50 may be as shown or intermediate the 
pattern and designs and the base material 10, The 
carrying membrane 50 may be transparent and not be removed 
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or may be pulled away, for example as with a dry transfer 
technique or be otherwise removed, for example being 
burnt away in a glass toughening furnace, whilst the 
pattern and designs are retained on the surface of the 
5 substrate* 

Fig.20 illustrates method 3 of producing a 
differential design by first applying the silhouette 
pattern in one ink that adheres relatively well to the 
substrate 10. If the silhouette pattern is to be 
.10 all one colour on one side this is applied directly, as 

shown referenced 44 in Fig.20D. If a design is required 
on the one side, the silhouette pattern is first applied 
in transparent ink 52 as shown in Fig.20B. The design 42 
on the one side is then printed "blocked out", on and 
15 between the silhouette pattern 52 over the required area. 
Background colour 44 is then "blocked out" over the whole 
area as in Fig. 2 ODD.- 

The subsequent steps in the method are the same for 
the part finished panel of Fig.20D and Fig . 20DD. Thus 

20 as shown in Fig.20E background colour 46 is then "blocked 
out" over the whole area of the panel. In Fig.20F, the 
design 48 to be visible from the other side is "blocked 
out" over the required area. In Fig.2 0G, high tack 
self adhesive film 54 is applied over the whole area. 

25 Fig.20H shows the panel after the self adhesive film has 
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been pulled away, taking with it the ink applied over 
the area between the silhouette pattern printed in 20B 
or 20D, this ink adhering well to the ink forming the 
silhouette pattern but not to the substrate. Thus 
the desired silhouette pattern and designs are produced 
in exact registration. 

Fig. 21 illustrates method 4 of producing a 
differential design by first applying a stencil material 
56" of the required silhouette pattern to the 
substrate 10, as in Figs.21A and 21B. In Fig.21C design 
42, to be visible from the one side, is applied "blocked 
out" over the required area. In Fig.21D, background 
colour 44 is "blocked out" over the whole area. In 
Fig.21E, background colour 46 is "blocked out" over the 
whole area. In Fig.21F design 48, to be visible from 
the other side, is applied "blocked out" over the required 
area. In Fig.21G, the stencil material 56 has been 
removed, leaving the desired silhouette pattern and 
designs in exact registration. An example of one 
technique of removing the stencil- is shown in Fig .21 FF , 
which is the application of self adhesive film 54 after 
stage 21F. The subsequent removal of the film 54 brings 
with it the stencil material which has poor bond to the 
substrate and also the inks lying above the stencil. 



Fig. 22 illustrates method 5 of producing a 
differential design by a "resist" technique. Fig. 
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from one side is applied "blocked out" over the required 
area, as shown in Fig.22B. In Fig.2 2C, background 
colour 44 is "blocked out" over the whole area. In' 
Fig.22D, background colour 46 is "blocked out" over the 
whole area. In Fig. 22 E, design 48, to be visible from 
the other side, is applied "blocked out" over the required 
area.. In Fig.22F, transparent ink or other material 58 is 
applied in the silhouette pattern. In Fig.22G, a solvent 
to inks 42, 4 4, 4 6 and 4 8 has been applied, to which the 
material 58 is resistant, etching away the unwanted ink and 
leaving the desired silhouette pattern and designs in 
exact registration. 

Fig. 23 illustrates method 6 of producing a 
differential design by recessing the silhouette 
pattern into the surface of the base material . 
Fig.23A shows a base material 10 with an optional protective 
material 60, such as self adhesive film, placed over it. 
In Fig.23B recesses 66 have been formed to the silhouette 
pattern, for example by laser etching* In Fig.23C, a 
stencil 62 is positioned to enable the required design 42 
on one side to be sprayed into the recessed silhouette 
pattern. Waste ink is removed from protective film 60 
after this and subsequent ink applications. In Figs. 2 3D 
and 23E, background colours 4 4 and 46 are sprayed over 
the whole area. In Fig.23F a stencil 64 is positioned 
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to enable the required design 48 on the other side to 
be sprayed over the required area. In Fig.23G, the 
protective film 60 has been removed, leaving the required 
design within the required recessed silhouette pattern. 

Fig. 24 illustrates method 7 of producing a 
differential design by mechanical removal of inks or 
other materials. Fig.24A is achieved in the same way 
as in method 5 illustrated in Figs.22A-E. In Fig.24B 
the areas required to be transparent have been cut, 
abraded or otherwise cleared away, leaving the required 
silhouette pattern and designs with exact registration. 

Fig. 25 illustrates said method 8 of producing a 
differential design by die cut film. Die cut film 
materials are in common usage in graphic displays, normally 
having self adhesive PVC indicia. Fig. 25A shows a 
piece of film 44. Fig.25B shows the film 44 printed or 
sprayed with a different colour 46 or a separate film 46 
laminated thereto. Figs.25C and 25D show the required 
designs 42 and 48 applied by printing, spraying through 
stencils, die cut film laminating or other method. In 
Fig.25E a protective film 68 is applied with clear 
adhesive 74 to one side of the assembly. In Fig.25F, 
the areas 70 required to be transparent have been die or 
reel cut and stripped away. Fig. 25G shows a self 
adhesive carrying membrane 72 applied to the other side. 
Fig.25H shows the protective film 68 having been removed 
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and the product applied firmly to the base material 10. 

In Fig. 251 the carrying membrane is removed leaving the 

required silhouette pattern and designs with exact 

registration. If design 42 were not required, the protective film 68 

and adhesive 74 would normally be adhered to film 44 prior to printing, 

in the manner of manufactured products for diecutting indicia for self 
adhesive application. 

Figs. 26/1 to 26/7 represent several different 

examples of the invention which have fundamentally 

different vision characteristics. In each figure, 

2 represents a panel of the invention, 4 represents 

attempted vision through the panel 2 , 8 is an object 

bayond the panel and 6 represents vision of a design 

visible on the panel. 

In Fig. 26/1 the design 6 can be seen by an observer 
on the left hand side who can also see the object 8 
through the panel. An observer on the right hand side 
can see through the panel and does not see the design. 

In Fig. 26/2 an observer on the left hand side of 
the panel sees the design but cannot see through the 
panel. An observer on the right hand side can see 
through the panel. 

In Fig. 26/3 an observer on the left hand side sees 
the design and can see through the panel while an 
observer on the right hand side cannot see through the 
panel. 
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In Fig. 26/4 there is no vision through the panel 
from the left or the right but the design can be seen from 
the left* 

Fig. 26/5 represents a panel with a design on both 
sides. From the left the design 6 can be seen and there 
is vision through the panel. From the right design 6' 
can be seen and there is vision through the panel. 

In Fig. 26/6 there is no through vision from the 
left or from the right but the design 6 can be seen from 
the left and the design 6 1 can be seen from the right. 

In Fig. 26/7 the design 6 can be seen from the left 
but there is no through vision. From the right the 
design 6* can be seen and there is through vision. 

Fig. 27 illustrates one side of a panel in which dark 
dots or parts of dots represent the design, the white 
coloured dots or parts of dots represent the background 
to the design formed by the silhouette pattern and the 
grey area between the dots represents the transparent 
area of the panel. 

Fig. 28 illustrates one side of a panel without a 
design, the dark dots representing the silhouette pattern, 
the remaining area being transparent or translucent. 
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Fig.29A represents a plan view of a panel 94 of 
the invention with an object 86 on side 90 of the panel 
and an object 88 on side 92 of the panel. 

Fig.29B represents a perspective view from side 92, the object 
88 and the side 92 of the panel being visible, having a 
design 80 of dark dots on a background of white dots 82, 
obstructing vision of object 86. 

Fig.29C represents a perspective view from side 90, 
both objects 86 and 88 being visible, the latter through 
black dots 84. 

Fig. 30. shows one 6ide of a panel of the invention 
with a different design to that of Fig. 27 in grey dots, 
or part of dots, a background of black dots or parts of 
dots. The white area between the dots represent the 
transparent or translucent area of the panel. 

Fig.31A is a plan. view of a panel 100 of the 
invention with an object 86 on one side 98 of the panel 
and an object 88 on one side 92 of the panel. 

Fig.31B represents a perspective view frcm side 92, the 
object 88 and the side 92 of the panel being visible, 
having a design 80 of dark dots on a background of 
white dots 82, obstructing vision of the object 86. 
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Fig- 31 C represents a perspective view f rem side 98, object . 
86 being visible on side 98, design 96 in grey dote 
being visible and object 88 being visible through 
background black dots 84 but obstructed by the design 96. 

Fig. 32 shows diagramatically 36 distinctly different 
vision control effects achievable by the invention. In 
each diagram, 2 represents a panel of the invention, 4 
represents attempted vision through a panel 2 , 8 being 
an object visible beyond the panel, otherwise through 
vision is obstructed and terminated by panel 2 or the 
dashed lines indicate alternative vision that can be 
optionally concentrated upon the design 6 

pattern on the panel or can be concentrated on the object 
8 at the will of the viewer. 6 represents vision of a 
design on the left hand side of the panel and 6* represents vision 
of a different design on the right hand side of the panel. 

Figs. 32/1-7/1 illustrate the same effects as Figs. 
26/1-7. Figs. 32/1-7/2, 3 and 4 are panels similar in 
arrangement to the panels in Figs. 32/1 -7/1 with the 
same second figure numeral but have silhouette patterns 
and designs to enable alternative vision in the indicated 
directions. Figs. 32/1-7/1 ,2,3 and 4, therefore, represent 24 
distinctly different panel types of the invention. Figs. 32/1 -7/5 
and 6 do not represent different panel types of the invention but 
different lighting conditions applied to panels in Figs. 32/1-7/1 ,2,3 
or 4 with the same second figure numeral, which thus have convertible 
vision control effects. Figs. 32/1-7/5 have a much greater 
'illumination on the right than the left side 
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and Figs. 32/3-7/6 have a much greater illumination 
on the left than the right side. 

The products of the invention have a wide variety 
of uses. A principal application is in circumstances 

5 where a design such as information, an advertisement or 
other indicia is to be. visible on one side of a panel 
and not visible frcm the other side, this being coupled, 
if desired, with one way vision. Instances where 
products of this kind are useful include privacy glazing 
10 for buildings such as domestic housing, public buildings, 
commercial buildings, temporary buildings, for caravans 
and vehicles, for ships, yachts, etc. Privacy glazing 
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bearing a multi-coloured design is generally more 
effective than of single colour; the eye is attracted 
by and concentrates upon, the design, as well as just 
the reflected light, .further obscuring vision beyond. 
The disadvantages of net curtains, such as their cleaning, 
folds, seams and difficulty of incorporating multi-coloured 
designs thereon and other limitations of filigree designs, 
are overcome. The products can also be. used for security 
glazing where one way vision is important, for example in 
banks, for transparent doors , and decorative panels, for. 
example for showers and for film and television studio 
sets. The invention can also be used in connection 
with sports equipment, for example as 

basketball backboards , as surrounds to 
indoor football or ice skating or as cricket sight screens. 
The invention can also be used to prevent or limit 
hooliganism, for example by replacing football goal 
netting with the invention and/or providing additional 
screens to protect the goalkeeper from missiles. Other 
instances where one way vision may be required, and where 
the invention can be used include operating theatres in 
teaching hospitals, screens and hides for observing animals. 

The invention may also be used for transparent 
containers for example for medicines or other substances 
where it is desirable that printed characters of the 
descriptive matter is not confused with the characters on 
the opposite side of the cont^ir.sr. 
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There are nany specific situations where it is 

advantageous to provide a design on one side of a 

transparent panel which is not seen from the other side. 

For example, in a shop window, the name of the retailer 

can be incorporated so as to be visible on the outside 

of the glass window but from the inside a uniform toned 

down image can be provided through the glass, looking 

towards the outside, avoiding the unfortunate effect 

of a "mirror image" of the design being displayed on the 

inside. On the inside of- the glazing the silhouette 

pattern for example of black or dark coloured dots is 
visible close to but not noticeable from a distance, except for 

giving a toned down image. On the outside the design can be defined 

by differentially coloured areas of the same opaque 

pattern having exact registration with the pattern on 

the inside. For example, on the outside of the panel 

the dots can be generally white but within the design 

of letters or other indicia the dots may be blue, whereas 
on the inside all the dots are black. 

In another 

embodiment the design is provided on the darker side of 
such a panel, for example an "exit" sign onto the inside - 
of a panel in an external door. The panel will provide 
a one-way effect for privacy purposes, to limit the 
visibility to the inside of those outside. . In this 
instance, the pattern, for example of dots, on the 
outside, daylit side of the door may be white or light 
coloured and the pattern for example of dots on the 
inside of the door black or dark coloured , " except that 
the part of the pattern included in tV* word "exit" 
bnsoocid: <ep oi70472A2j_> j n a distinctive coTnnr ^r.nr'onriately co3c\ rinc: 
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the individual dots or parts of dots. 

There are many specific situations where it is 
advantageous to provide different indicia or other 
designs on either side of a. panel. For example on a 
transparent glass door a "push" sign can be incorporated 
on one side of a door and. a "pull" sign incorporated on 
the other side of the door in the same or a different 
position, neither sign being visible from the opposite 
side, whilst maintaining transparency through the door 
over the area covered by the signs. 

There are many situations where advertisements are 
enabled by the invention, which would otherwise be 
inappropriate. For example, advertisements may be 
incorporated on a transparent panel of a bus stop facing 
oncoming traffic, the most effective side for 
advertising, whilst maintaining visibility, through the 
advertisement for those awaiting a bus. As another 
example, advertisements can be incorporated on underground 
train windows, facing inwards and outwards. Advertisements 
" facing inwards would be seen by passengers when travelling 
inside a dark tunnel .or during the hours of darkness, 
whilst through vision would be enabled at relatively well 
illuminated underground stations or in daylight, which', 
would also enable those outside the train to see 
i advertisements facing outwards, coupled with some 
perception of the inside of the train.. 
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Applications of the invention in which one way vision 
is not required, include for Instance s»ne transparent 
partitions for buildings such as offices. However, 
the invention allows new decor concepts. For example 
one design and colour scheme can be continuous along a 
corridor, whilst the individual roo»s or offices off 

such a corridor can have their own different individual 

design and/or colour schemes. 

' mother application is in spectacles, visors and 
th e Ilk.. »hi=h can bear a design but be clearly seen 
through, for example as in novelty sunglasses. _ 
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A panel comprising! a light permeable material ana a 
, slg n visible from one side of the panel and not visible 
« the other side of the panel, said design being 
.perimposed on or forming part of a silhouette pattern 
s herein defined) and wherein the design is less 
rceptible from the side of the panel from which the 
id design is normally visible as the level of 
lumination transmitted through the panel from the 
•her side increases. 

A panel as claimed in Claim n having a first design 
!ib le from one side of the panel and not visible from 
, other side. of the panel, and a second design visible 
„ the other side of the panel and not visible from 

the said one side of the panel each design being 
erimposed on or forming part of a silhouette pattern 
herein defined) . 

^ . 4«%-Y wherein clarity of 

A panel as claimed in Claim 1, where 

, " ' ci^e to the other side 
ion is provided from the one side to tn 

„ nv _ rP d bv the silhouette 
-.he panel through the area covered cy 

- a.v,« a rpa covered by the 
rem with, the exception or the area c 

. ■ ' t „ v,mwided through the 
.gn and clarity of vision is provided 

,1 from the other side to the one side, the 
.parent or translucent areas permitting any amount 
^.ight transmission. 
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« A pane! C1.1-- 1» CX.1- 1 ■ «»°«^ vi3ibiUty 
th e aes i9 n cX.ri* - -.on i. P-v^a 



5. 

vision 



, ^ riaim 1, wherein clarity of 
A panel as claimed in Claim , 

1. «~ - ~ to «- «h~ .1-. 

wit, the exception of the area 

desig n ana vi.ifciiity ««- «- — — " ^ _ 

««rtiallv obstructed, the tra,.^— nt 
side is totally or partially 

, ■ t areas permitting any amount of lxgn-- 
or translucent areas 



transmission . 



a riaim 1, wherein through vision 
. 6 A panel as claimed m Claim , . 

• + ntallv or partially obstructed over 
5 from either side is totally or p 

a k» the silhouette pattern, the 
the area covered by the six 

- areas permitting any amount of 

transparent or translucent areas p 

light transmission. 
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7. A panel as claimed in Claim 2, wherein clarity of 
vision is provided from the one side to the other side of 
the panel through the area covered by the silhouette 
pattern with the exception of the area covered by the 
first design and clarity of vision is provided from the 
Dther. side to the one side of the panel through the area 
covered by the silhouette' pattern with the exception of 
the area covered by the second design. 

3. . A panel as claimed in Claim 2, wherein through 
vision from either side of the panel is totally or 
martially obstructed over the area covered by the 
silhouette pattern. 

). A panel as claimed in Claim 2, wherein visibility 
:hrough the panel from one side to the other side is 
:otally or partially obstructed over the area covered by 
:he silhouette pattern and clarity of vision is provided 
from the other side to the one side of the panel over the 
trea covered by the silhouette pattern except through the 
irea covered by the second design. 
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10 A panel as claimed in Claim 2, wherein means is 
provided for reflecting the design on the other side so 
that both designs can be seen from the one side. 

, lx . A panel as claimed in any preceding claim, "herein 
the light permeable material is colourless. 

12 a panel as claimed in any preceding claim, wherein 
the design and/or silhouette pattern is substantially 

design and/or silhouette pattern is normally visible 
„hen the level of illumination transmitted through the 
1 from the other side of the panel substantially 

Leeds the light reflected from the said side of the 
panel from which the design and/or silhouette pattern is 
normally visible. 

^ • rvrecedinq claim, - wherein 

15 13 A panel as claimed m any preceamg 

r,~* such that an observer can optionally 
the design is . arranged such cn 

. hrnna h the panel in the area 
see the design or see through tn y 

covered by the design. .. 

-. i me >a in any preceding claim, wherein tiv 
14. A panel as claimed in any v 

* QC 24 olurality of opaque areas. 
20 silhouette pattern comprises a pj-« 



10 

pane 



15 . A panel as claimed in any preceding claim, wherein t> 
design is only applied to the silhouette pattern. 



01 70472 



-68- 



16 . a panel as claimed in any preceding claim, wherein 
t he silhouette pattern is directly applied to the panel. 

17. A panel as claimed in any preceding claim, wherein 
a design is located between the silhouette pattern and 
the panel* 

18 . A panel as claimed in any preceding claim, wherein 
at least part of the silhouette pattern is a different, 
colour on at least one side thereof. 

19. A glazing assembly comprising two panels as claimed 
in any preceding claim. 

2~ . - An assembly as cla-ed in Claim 19,. wherein the 
panels are relatively movable. 

21. A method of producing a panel or panel assembly as 
claimed. in any preceding, claim, wherein the design and /or 
. silhouette pattern is printed on the panel. 

22. A method as claimed in Claim 21, wherein the design 
and/or. silhouette pattern is formed by a first layer that 
adheres to the panel material and a second layer that 

^ ^, material and not from the 

is removable from the panel matenaj. 

first layer. 
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23. A method of producing a panel or panel assembly 
as claimed in any of claims 1 to 20, wherein the design 
and /or silhouette pattern is deposited on the panel 
by transfer. 

5 24. A method of producing a panel as claimed in any of 
claims 1 to 20, wherein a stencil, for silhouette pattern 
and/or design is applied to the panel and marking material 
coated on the panel. 

25. A method of producing a panel or panel assembly as 
-0 claimed in any of claims 1 to 20, wherein marking material 
is applied to the panel_and ^arts of said material are 
removed to leave the desired design and/or silhouette 
pattern. 

26. A. method as claimed in Claim 25, wherein part of the 
•5 marking material is removed by etching. 

27. A method as claimed in Claim 25, wherein part of the 
marking material, is removed by applying a sheet over 

. the said part of the marking material which sheet adheres 
to said marking material and then removing the applied 
0 sheet. 

28. A method of producing a panel or panel assembly as 
claimed in any of claims 1 to 20, wherein the design and/or 
silhouette pattern is comprised in a cut sheet and said 
cut sheet is applied to the panel. 
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PANEL 

This invention relates to panels and more particularly 
transparent or translucent panels. 

The term transparent panel as used herein includes a sheet of 
5 transparent material, a laminate of transparent materials or an 
assembly of transparent materials, such as glass or plastics for 
example acrylic sheets or polycarbonate sheets and including 
flexible materials such as polyester film or polyvinyl chloride 
film and also includes a transparent panel having an obscure or 
10 other distorted image effect. Similarly the term translucent 
panel is intended to include a sheet of translucent material, a 
laminate of translucent materials such as glass or plastics for 
example acrylic sheets or polycarbonate sheets and including 
flexible materials such as polyester film or polyvinyl chloride 
15 film, paper or fabric or like material. 

The incorporation of an opaque pattern on or into particular 
types of transparent panels in order to create unidirectional 
vision is already known in the construction of transparent walled 
squash courts. These panels include a continuum opaque pattern 
20 applied in single colour, or with the pattern appearing one colour 
from one side of the panel but another colour from the other side 
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FIG. £ 
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FIG. 5 
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FIG. 19 
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